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Figure 3.1 Daily return of KOSPI and normal distribution
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Figure 3.2 Daily return of KOSPI and Laplacian distribution
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Figure 3.3 Daily return of KOSPI and asymmetric Laplacian distribution
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ARt 1o, taor1 0] ATFEEI e HES ARANE So] BRIZE AvZeE G5 A
ASAE, FARER 01997 BoiAek. A, DESAE 7} W B RIS WS

r
fr o o Mo
- 10 g

T

b7 BE AFEEE w9 BRAA olgh 2 AU AF ATE RASY, rHTH:
17 ATFEE ke AAY ] DA B 5SS 5 Ak 0B ARAKY, it GRS
Sepe BEu} Uiy BhEets B ke A0l A Tk 28 92 4 Atk 53, ¥y
3 BhBeks R e AQg0l 23 H wrhe 2T B9 92 5 Yk

3.2. VaR A2

Sele £o080 FEEEE AFEE, WA 2o B
o] Ao At ehEeks Bxel R30S we] VaR AL B
VaR"M e —WoReIW, R c = [° f(p) dp& B&53h= gtolty. 989
P58 A9, 5, f()ol A 3.9 f,()E NIHL W) TN A= R} VaRI) S oy Ry, VaR(gl’c)i}
w7184AE ok vRFAIE f()oll A (3.2)9] fi(), A (3.3)9 ful)E AYBL
VaR" & 242 i3t VaR™%0 Ra¥t VaRy et H7A. HT gEe E%?ﬁ?r
g3oto] £ 5tk =, BEEYFETE B2t F5A5 29 tite] o(2)
Ry=m+® (1 - )0} VaRy"” = —[m+ &7 '(1 - c)o }Wog Ag 4 9o}, ]%
Bzl vt efZepA gt Rxo) giste = R} VaR(™M?) & 781w Table 3.13} 2t}

Table 3.1 Minimum daily return and VaR

sg
{-u
= ogh
o
o
NN R A 4

R VaR(™T
Normal distribution Ry =0 '(1-c)o+m VaRél’C> =—[m+® 11 -c)o]Wo
Laplaccian distribution R =bln{2(1—c)} +m VaR™M® = —[bIn{2(1 — )} + m]W,
Asymmetric Laplacian o'p 1—e , (1,e) _ o'p
distribution Rap = 55 In 255 +m VaR,™~ = [ o In 5= 4+m } 0

3.3. Wol e id ks olsHd

VaR{", VaR"™ | 18] VaR()? % Table 3.13} 20| BF m, R2A3} o, 287 w784 b
pEHE dojXith é%ﬂ VaR& &H317] sl 3 m, EFHA o, W7/PAS b, po] TS —er*
stofof gttt o]t FES VaR% =7 ‘} Z} e AlA7FA 49 dloly el v ol s E

3T
ar

(simple moving average; SMA) T+ X4 o] (exponentially weighted moving average;

EWIA) 551 1 Aol Fore Aol Serele)

3¢ olFBEHTA A5 7H olFBEHE ]85 m,o,b,pE FAE WHS
]

A]—g:]
=
of, VaRg ZR3iA she IERE kY A9 PIFIEL etk T4 e ol FIFBHIAL 3

m=-———" > A", (F0<A<]) (3.12)
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of Zo] 3tk o7|A, FAstA} st ERFH ke 2] #Eo] FH LY soE 2 IF
= 7IA& AL 28s7] et EYs 03 1AMe]e] Az A FE HZRIA} (forgetting factor) 2}
3 22t} ol njsd W og BEAX} o, lZES b, p= Table 3.28) 7o) A& 3} o] wj, w7}
W pE FAhE WS Lu F (2010)9] =&S Fxsto] okt

Table 3.2 Parameter estimation with SMA and EWMA

SMA EWMA (where, 0 < A < 1)
1 1-Xx .y
Mean m — ny,l T, T =T Z LA 1,
Standard 11—
- _ 2 - - N n—1 _ 2
deviation o Zm 1(@n —m) \/1 _\N-1 &m=1 A (Tn —m)
1—A n—1
Parameter b — Z,L 1]zn —m| T~-1 SN A [T —m|
1-A n—1 -
SN fen = s ] Tt Za=t A e =l sy
Parameter p 1+ =% " 1+ =X
2=t T = (g <mry — SN An—l|z, —m/|
T AN-1 &n=1 n (zp<m’)

71€ dte] =RolAe Ae7bs oleddWe AMEste] VaRE £4E 4%, J.P.Morgani}t
Reuters (1996)¢] @Airo)] we} BzHlzt AS 0.94 52 0.972 A3t VaRS &4 2 vlwstych. 2
#i}, olgjdst A= Sl Fx2F Fi VaRe SAse 4RolAM d1d gezA,
gEekout vt A BhEeks Rxe T o= A3 A9 g2 2As okt wEtbA, o] =RelAE
T8 FEREE 54 22 7T dinitt 29 sigeke H A9 wARIAr A9 e 73 o
VaR< FA3gth B2H0AE A8 H A9 ks F8t7] flste], $Ele w8 713F (2002 29 145
2013 69 21Y)ol| iFsh= KOSPIS] /\1 7He AEE 67709 vlolHE Adstnt o] 677 F
Zo] dlolg (F 206844719 dldle] & 0.750 ~ 0.9997}#] 0.0017+Z7 o7 HIIA| 7| AF 8= 95%
9 97% A3 VaRS SHER 7+ % Aotk 2ea 7 FEEE 573 VaRo] AA %‘é%‘?ﬂ
Ho} Zolx| = 3¢ Fotlon, oA 1 355 F3E F 67/ T5Y dlojHY 4 (=206844) 2
e HlE, 5, 23317 H]E (excess number ratio) S oAk AR FE 95%< 42 23S 19
© 7 #3514 Figure 3.49F Zt}.

FH

Excess Number Ratio
o
©
a1

0.94F T

Phd - | —©— Assymetric with m'=0
PR © | =€ Assymetric with m’=m
-7 : : | - ® = Laplacian
C . : : ;
S : N Bl Gaussian
0.93 i} i i
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Forgetting Factor &

Figure 3.4 Effect of forgetting factor
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Figure 3.45 M3 49 ;
0.9454 ﬁo-roﬂ 5‘—3’4" Slpu ]% 957 HE & 5 Aok wEkA, fEle AdEE RdE RS A
+ A AR er AAdeh vd YReR tE fE
25 -‘E—g‘_oﬂ ‘:H?%HHE H A LzIAZES & 4= Ut} Figure 3.4%9} v)5=3F 19 Ql
7 T 18 4 9lon, o]g]d 13 oz HE qzu BZoAgS BER
A QL H A9 FARAA} 3H2 Table 3.3 VFERA AT

Table 3.3 Factor estimation

Asymmetric Asymmetric
Level of . . .
X Normal Laplacian Laplacian Laplacian
confidence K , K ,
with m’ =0 with m’ = m
95% 0.945 0.859 0.816 0.840
97% 0.965 0.825 0.772 0.820

PO 50189 AFRTE PFLE BHAFL A5/AF)EFEHL A3H] VaRS F

AT W PAAA FS 094 L 0972 A AL T I, Sevt 24 AFEED 19
242] AR o) 0945 21T 0.965 7 Hheehe e Ba) doroidlck. 5% ol 8o
SERESL BhEeks B2, 0O ehEeks REek 2 Y8 Sl S w A A9 BAAL gho] 004
09734 The grol Lheol wek folBe] S8R Ed uheh P2 g me A o] Basrhe A
Hojzeh

of ArolMs FATEY] LY FELEE 44 AL E, HEEe ¥
= m3se & 54 /el mek Var0®% VaR DS F8tm 7t geg
L3 FA} T8 KOSPIS} Al7hg o A1) S5 5 2002 29 145
6770e] o8l ol g3kt of ml, Z7kef VaRg £4 6}7
ol&3th WEIAEE H9 HolHE o8t AT v A =
Al s EAFAE wlaste], AAl S0 VaR% 29T Ax } v M HeAE °‘°}HL 2l
F2lE VaRel tigt HEAES AFS o, A LEFAE 11,12, -0, rr 9} VaRe B S A
EEAE Ri, Ro, oo, RrE vluste] AA 24% Q¥ £48 r3 24 A4 QU598 RE v

2B o) wl, 2 A AFOIARE o] 3009 73k Aole] 23} A4E ekl 3009-wE 2
=2 Axsgon, v AHelA VaRe F4317] Aol e A ARAARE 2009 A74A ]
Qa5 g HolHE o §3tsrh

4.1. VaR %3} v]& (excess loss ratio; ELR)

VaR 27} H]&-2 37 AR5 o]83te] 3009 5 AA &4 Fdo] VaRE 23745 971 2
ot EAE dolE = whgelth ol ZH AlF AJ-elA 300L-MHAES X

o] FE WH2EY AJY 4R tpro] FEth o] W, %] VaR 234 31
éﬂr SlpolER 3008 S 7E R dto] HlgE FHE Zlo] VaR 23} ulgolt}. o] &4 7
2 A= F 95%, 97%00 whet ZH2k 5%, 3% oItk wEkAl 712 gholl AR E AA VaR 23} b)go
¢ A5l wet VaR SRS A4S B7Hsith o]& KOSPI AI7FE A A9 55 677100 284

A 2479 g2 78 F B#S ol Table 4.10] vehigict.

tlo
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Table 4.1 Excess loss ratio

Asymmetric Asymmetric
Level of Measurement . K K
N Normal Laplacian Laplacian Laplacian
confidence method . , . ,
with m” =0 with m' =m
95% SMA 4.23% 3.73% 4.00% 3.73%
070 EWMA 5.01% 5.00% 5.00% 5.00%
97% SMA 2.88% 1.99% 2.12% 1.99%
° EWMA 3.00% 2.99% 2.99% 2.99%

Talbe 4.1} Zo] VaR 23} vl o] B 5%, 3% AT £Zehe PHE 5715 52T
1 3

HAL gl 4= Q). AT A% ol B HFHS ARESlo] 13 VaR 23} v&o] x4 Hg
A 2 = QU Y ol fE7F A Ao Bt 7S Fk= HA ol A7) wlEolty. o] d A
o] wprrolz} ZHS 4 o= titkey gkl

A < AR o] gl deolsHEHOE VaRE 4%
SEANARE 15% 014 Hol UL 082 VaR 24 Wzt 2413S
4.2. 7|t)z3<&4 (expected excess loss; EEL)

274 VaR 284 A4 €4 290] VaRe 23ehs 2719 Auigte +A 40w el
oF £A0T BAN) Yokl AnT 4L AA| AFAEY ASE Noleh sk, A7) L

4
1>
lo

A
D T AL G AL Ioh Ak of W), 2AY AR £8S A (4

A .
FdEo| Ha 1)3}
Zo] AoHtt o]F KOSPI A7 9] 35 678 tde= 3t 2429 Ag4E 9 S
2 AFg3to] F3F ZE2 Table 4.20] YERY AT Table 4.20]4 bpE basis pointZ 0.01% S 2] =] slc}.
1
FEL = — i — R 4.1
CEBL= 3~ R (4.1)

Table 4.2 Conditional expected excess loss

Asymmetric Asymmetric
Level of Measurement X K K
Normal Laplacian Laplacian Laplacian
confidence method R , . ,

with m’ =0 with m’ =m

95% SMA 7.40bp 6.70bp 7.10bp 6.70bp

b EWMA 6.87bp 6.44bp 6.43bp 6.92bp

97% SMA 5.25bp 3.87bp 4.01bp 3.87bp

’ EWMA 4.44bp 3.78bp 3.77bp 4.20bp

Woll A Table 4.28 A9 HW, £E] FELEE AAEEZE ZY3}ela 57

=
° =
23 AN STk B
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A WAT A £ FAL Bk J AZFORA A 23} £4L HAHAA
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4.3. VaR 23#2}& (excess deviation ratio; EDR)

““Eﬂ EZ /\]3“:6}01 VaR& 238t 34 231718 WhE3ste] 1 P ghs 5 Hd, Table 4.19]

z BYe Agsitele 274 th2x gth 28y, VaRS 238k 34

=9 ﬁi-ﬁx}%}'o zt —JEE%%’_ 2 tazke] xpol7t Qlth. 8l VaRE 2393k 3459 2&AAt

e WH2EIFZ e ghS ‘VaR 233 AE (excess deviation ratio)’ 2 £27]2 3t} VaR %

TR &) FZ5F VaRS o A UA FATS ou|ditt. 22l 300E-HE|~EE A5 &,
7 FEEHPHURE VaR Z2HAAES 7192, T 235 Table 4.3 YeRA ATt

Table 4.3 Excess deviation ratio

Level of Meas ¢ Asymmetric Asymmetric
evel o easuremen Normal Laplacian Laplacian Laplacian
confidence method . , . ’
with m’ =0 with m’ =m
95% SMA 1.90% 2.06% 1.99% 2.06%
’ EWMA 1.06% 1.02% 1.14% 1.27%
97% SMA 2.49% 3.20% 3.03% 3.20%
’ EWMA 1.63% 1.63% 1.65% 1.69%

VaR A4 5 AR SFHTUE 4T VaRE FATh 49 Be ol5RTIL 4
o] VaR<S FA3l= AR VaR 23 AAE0] 30% 014 22 &l 3 4= gy, =3k T3 A4
7V ]Eﬂﬁ“ﬁi A&otde A9, FANGY] dE +E9 SEREE ke Exe Bygst
F 79 glol B Wles 73 gurh AL PP + Ak Bal, A4S ol ERTUL AT
W 92 folge] FBREE WHlY BEeks Pxel BYSS: Aun BhEeks Rxe BYse)

2 79 Vak Z32H80) 10035 A UEE FUL 5 90k ek, 2eAEene dels
AFYRTRE A57E I 5H I, 408 FxRAoRE R B nalo) O BRENT
VaR2 B5 A4 A 5 511 F= ¢ T Utk

5. A&

o] Ao el FA el 9 o8 SEREE gEvks 2xe BY3Ea A4TkE o
AR AB] VaRe FATH 71W2 ADesiT o] Aletke] BRAS Rolar] ste] SR
717F (20023 29 145 E 20139 6€¥ 219)9) 3= KOSPI A7} 49 £5 = 677 719
QE5FL HAE AR 4ol Q505 FBREE 247 AFEE, s BE, 223 WY
R elgels Fxe BT 25 WS o881 VaRE ST 3002- A ALEe
of Bl FA% 23} VaR 23} H&0] T o] 5B dHE AMS3te] VaRS SIS o Bt Zl—rﬂv
o] FF WS AHEte] VaRE FAIS w7k Aol we 71E ol Wi 7k & Btk =
@7 el D ool SEURE A UaEne) ShEehe . olel2) ek Wazel A48
= Aol A xTeAe TS 5% ~ 15%AE FAAAZS Folsigitt. VaR 24 B
<ol v gk REx R gk B2 39S AF VaR 2AAAEE 10% 35 Z4aAA
M= Wol glo] S4ee BASSUTE o ZRE ZAPHL A4k o ERFY, BE B 92
ohs B2 BHS g3l VaRE 4T AP, 23 £40] WAL APk 20 £4) FRA 4
dHoz HolE 28 A7 AYUTh. o 74 AFo] A Asele AR ARIAAE Sl
7 AlQhe WS AFEBo] VaRS 2R ek Zo] B HATS Felasic.
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Abstract

VaR (value at risk), which represents the expectation of the worst loss that may
occur over a period of time within a given level of confidence, is currently used by various
financial institutions for the purpose of risk management. In the majority of previous
studies, the probability of return has been modeled with normal distribution. Recently
Chen et al. (2010) measured VaR with asymmetric Laplacian distribution. However, it
is difficult to estimate the mode, the skewness, and the degree of variance that determine
the shape of an asymmetric Laplacian distribution with limited data in the real-world
market. In this paper, we show that the VaR estimated with (symmetric) Laplacian
distribution model provides more accuracy than those with normal distribution model
or asymmetric Laplacian distribution model with real world stock market data and

with various statistical measures.

Keywords: Asymmetric Laplacian distribution, KOSPI, Laplacian distribution, para-

metric estimation, value at risk.
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